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APPARATUS , SYSTEMS AND METHODS least one second electrical contact , the at least one passive 
FOR IDENTIFYING PRODUCTS circuit ; and the at least one active circuit . 

In some embodiments , the package includes a product . 
RELATED APPLICATIONS In some embodiments , the package is configured to be 

5 hung from a peg . In some embodiments , the clip is config 
This application claims priority to U.S. Provisional Appli ured to be hung from a peg . 

cation No. 62 / 127,745 filed Mar. 3 , 2015 , which is incor In some embodiments , the apparatus further comprises at 
porated herein by reference in its entirety . least one third contact in electrical contact with said at least 

one first contact ; and at least one fourth contact in electrical 
FIELD OF INVENTION 10 contact with said at least one second contact . 

In some embodiments , the at least one active circuit is a 
The invention is in the field of packaging and / or product switching multiplexer configured to perform at least one of 

identification and / or package security . the following functions selected from the group consisting 
of : switches between at least one first said at least one 

BACKGROUND OF INVENTION 15 passive circuit and at least one second said at least one 
passive circuit ; and switches between said at least one 

There is an explosion of product tagging systems emerg second said at least one passive circuit and said at least one 
ing , from optical bar codes and QR codes and other unique first said at least one passive circuit . 
optical patterns to RFID , EZ pass , tuned resonant circuits , In some embodiments , said at least one active circuit is an 
passive and active circuits that store energy and receive 20 analog multiplexer configured to connect a first said at least 
signals and retransmit signals that can be detected by one passive circuit between said at least one first contact and 
external circuits and / or systems . Package identifying circuits said at least one second contact for a first period of time ; and 
on packages can be disabled by burning out fuse links and / or to connect a second said at least one passive circuit between 
reprogramming and / or altering prior to removal from a store said at least one first contact and said at least one second 
after purchase . Still other systems used in stores have 25 contact for a second period of time ; and to connect a third 
mechanical tags or clips or at least one or two piece systems said at least one passive circuit between said at least one first 
that require special tools and / or devices at the check - out area contact and said at least one second contact for a third period 
or to be used by authorized personnel which employ appli- of time ; and to connect a fourth said at least one passive 
cation of magnetic fields and or mechanical separation tools . circuit between said at least one first contact and said at least 
Inventory control is a growing field , and there is increased 30 one second contact for a fourth period of time . 
need to determine when stock is depleted and point of In one aspect , a system is provided . The system includes 
purchase displays or shelves either need to be restocked with the above - described package identifying apparatus and a 
in - store inventory and / or orders placed for new products display peg . The package identifying apparatus is configured 
available from warehouses at distant locations . Much of this to be coupled to the display peg . The system is configured 
process can be automated . Just in time management of 35 to detect an electrical signature associated with the appara 
inventory is blossoming with the ease of unique product tus . 
identification and the ability to detect quantity and type of In one aspect , a system is provided . The system comprises 
product present in any area of a store . Also , product shrink- a display peg and a clip configured to be coupled to the 
age due to theft is an ever - present problem in a world where display peg . The system further comprises a package con 
margins are dropping , wages raising , and the need for 40 figured to be coupled to the clip , wherein a product is in the 
maximal inventory control a necessity for many businesses package . The system is configured to detect an electrical 
to remain competitive while bringing cost effective products signature associated with the package to identify the prod 
to consumers both domestically and world - wide in both uct . 
mature and emerging markets . In some embodiments , the clip is configured to hang from 

45 the display peg . 
SUMMARY OF INVENTION In some embodiments , the package is configured to hang 

from the clip . 
Apparatus , systems and methods for identifying products In some embodiments , the display peg includes a first 

are described herein . electrical contact and a second electrical contact . 
In one aspect , a package identifying apparatus is pro- 50 In some embodiments , the clip includes a third electrical 

vided . The apparatus comprises at least one first electrical contact and a fourth electrical contact . In some cases , the 
contact ; at least one second electrical contact ; at least one third electrical contact is configured to be coupled to the first 
passive circuit ; and at least one active circuit . The system is electrical contact and the fourth electrical contact is config 
configured to include : at least one electrical connection ured to be coupled to the second electrical contact . 
between said at least one first electrical contact and said at 55 In some embodiments , the clip includes electrical con 
least one passive circuit and / or said at least one active nections designed to permit electrical signals to pass 
circuit ; and at least one electrical connection between said at between the package and the display peg . 
least one second contact and said at least one passive circuit In some embodiments , the system includes external cir 
and / or said at least one active circuit . cuitry configured to detect an electrical signature associated 

In some embodiments , the apparatus comprises a pack- 60 with the package to identify the product . 
age . In some cases , the package comprises the at least one In some embodiments , a package and / or product identi 
first electrical contact , the at least one second electrical fying device can create a unique electrical signature that can 
contact , the at least one passive circuit ; and the at least one be detected by external circuitry . This can be used as a 
active circuit . stand - alone subsystem that can be attached to or be incor 

In some embodiments , the apparatus comprises a package 65 porated within a hang tag item or product package and / or 
and a clip coupled to the package . In some cases , the clip hang tag product package that can be hung from a mechani 
comprises one or more of : the first electrical contact , the at cal support peg that can generate the necessary signals 
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and / or contains or is connected to the necessary receptive and / or analog multiplexer that performs at least one of the 
circuitry that can interpret signals generated by or the following functions : switches between at least one first 
signature of the stand - alone subsystem . The package and / or passive circuit and at least one second passive circuit , 
product identifying device can also be used with and switches between at least one second passive circuit and at 
attached to at least one other type of security device or clip . 5 least one first passive circuit , an analog multiplexer can 

In one embodiment the apparatus and systems can pass connect a first passive circuit between at least one first 
signals from circuitry resident on the hang tag product contact and at least one second contact for a first period of 
package to the conductive elements on a peg upon which the time , an analog multiplexer can connect a second passive 
hang tag product package is physically hung , as might be circuit between at least one first contact and at least one 
used at a point of purchase display or shelf in a store or 10 second contact for a second period of time , an analog 
product display area . For example , there can be at least two multiplexer can connect a third passive circuit between at 
conductive contacts on the hang tag product package , and least one first contact and at least one second contact for a 
there can be a resister and / or impedance between at least two third period of time , and / or an analog multiplexer can 
of these contacts . When the hang tag product package is connect a fourth passive circuit between at least one first 
placed on the peg , the resistance and / or impedance on the 15 contact and at least one second contact for a fourth period of 
hang tag product package can be placed or connected time . 
between at least two conductive elements on the peg , and In another embodiment , a separate clip can be attached to 
this resistance and / or impedance can be detected by cir- the hang tag product package , and this can enable at least 
cuitry . If the hang tag product package is removed from the one electrical contact between the clip and the hang tag 
peg , the absence of the resistance and / or impedance can be 20 product package . The clip can have a hole through which the 
detected . The resistor and / or impedance can be a multiplicity peg can pass , so instead of the hang tag product package 
of resistances and / or impedances and different resistances fitting over and hanging from the peg , the clip can hang from 
and / or impedances can denote or be correlated with different and fit over the peg , and the hang tag product package can 
products . For instance , product A can have one resistance , be attached to the clip with corresponding signals passing 
product B can have another resistance , and product C can 25 between the clip and the hang tag product package . So 
have still another resistance , and so on , with any number of effectively the resistance and / or impedance can be measured 
products having any number of resistances . By measuring directly across the contacts on the hang tag product package 
the resistance between the contacts on any particular hang or from the clip when the clip is attached to the hang tag 
tag product package , a unique identification can be made . product package . In this arrangement , the clip is merely an 
The same resistances can be used for different types of 30 extension of the hang tag product package and in series with 
products in spatially separated locations , and unique iden- the hang tag product package . 
tification can still be made . As a further example , and only The hang tag product package can be an identifying 
as an example which does not limit the scope and spirit of device comprising at least one of at least one first contact , at 
the invention , a 110K ( where K = 1,000 ohms ) resistance on least one second contact , at least one passive circuit , at least 
a shaving razor package at the shaving razor point of 35 one active circuit , at least one connection between at least 
purchase display would not be confused with a toothbrush one first contact and at least one passive circuit and / or at 
package also containing a 110K resistor because tooth- least one active circuit , and at least one connection between 
brushes would be on a different point of purchase display at least one second contact and at least one passive circuit 
rack then the shaving razor point of purchase display . If and / or at least one active circuit . To accommodate the clip , 
resistances were altered in 10K increments it would be 40 the hang tag product package can further comprise at least 
possible to identify 100 different package types in the one third contact in electrical contact with at least one first 
resistance range between 110K and 1.1M ( where M = 1,000 , contact and at least one fourth contact in electrical contact 
000 ohms ) . These numbers are hypothetical and used for with at least one second contact . So the hang tag product 
example only . There can be other differential resistances and package can either connect to the peg directly via at least one 
different minimum and maximum resistance values , and 45 first contact and at least one second contact , or the clip can 
resistance can also be an impedance containing capacitance make electrical connection with at least one third contact on 
and / or inductance components , as well as active circuits . the hang tag product package which is in electrical contact 

In another embodiment , multiple resistances can be con- with at least one first contact on the hang tag product 
tained on the same hang tag product package , and multiple package and at least one fourth contact on the hang tag 
measurements can be made to increase the number of 50 product package which is in electrical contact with at least 
packages that can be identified . In such a scenario , if one of one second contact on the hang tag product package . In this 
a hundred ( for illustrative purposes only ) resistances were manner , a resistance and / or impedance and / or passive circuit 
possible , an encoding method could switch between one and / or active circuit can be connected to the clip . The clip 
resistance for one period of time and a second resistance for can further have contacts of its own which can transmit all 
a second period of time , thus producing 10,000 possible 55 signals from the hang tag product package to the peg when 
resistance combinations if resistance alone is used for the clip is both attached to the hang tag product package and 
encoding combinations . But by controlling the time any placed on the peg , thus the clip allows signals from the hang 
particular resistance is connected between two terminals , the tag product package to pass through the clip , and the clip 
number of combinations can be dramatically increased . If merely serves as an extension device in series with the hang 
one thousand time increments are quantified ( for illustrative 60 tag product package and the peg . The clip can also have 
purposes only ) , which is very easy to do with cost effective circuitry of its own in addition to allowing passage of signals 
electronic timers and counting circuits and / or software , one from and / or to the hang tag product package to pass through 
million time combinations are possible , and when multiplied the clip in either direction to and / or from the peg . 
by 10,000 resistance combinations , this produces 10 billion The resistance on the hang tag product package can be 
combinations of unique identifications . Stated more gener- 65 more than a simple resistance and can be any impedance 
ally , the apparatus and systems in some embodiments can possessing both real and imaginary components , and is thus 
comprise at least one active circuit that can be a switching not limited to resistance or a predominantly resistive com 
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ponent . There can be capacitive components and / or induc- connected to the clip , in one polarity of applied voltage to 
tive components as well . There can also be non - linear the first upper left contact and a first upper right contact the 
components such as including but not limited to at least one first resistance will be approximately in parallel with the 
of diodes , LEDs , diacs , varisters , Zener diodes or other second resistance , and when the reverse polarity of voltage 
non - linear components . There can be active components 5 is applied only the first resistance will be detected . The fact 
including but not limited to transistors , FETs , JFETS , SCRs , that there are two separate measured resistances may be an 
Triacs , and / or other components capable of producing cur- indication that the clip and the hang tag product package are 
rent and / or voltage gain and / or electrical switching with and connected . If , however , the clip and the hang tag product without hysteresis . There can also be integrated circuits package are separated , only the first resistance may be including but not limited to at least one of at least one 10 measured in either polarity of applied voltage , and this can microprocessor , memory , small scale integrated chip , opera be a product tampering detection method . There are many tional amplifier , analog gate , analog gate array , inverter , 
buffer , large scale integrated clip , arithmetic logic unit , other methods of detecting separation between the clip and 
programmable logic array , digital signal processing chip , the hang tag product package and the above example is just 
transistor and / or semiconductor array or any combination 15 one of many methods . As another example , there can be a 
thereof . pair of contacts that are shorted when the clip and the hang 

In other embodiments there can also be at least one of a tag product package are mated , and the same pair of contacts 
photo sensor of a passive or active semiconductor technol- produce an open circuit when the clip and the hang tag 
ogy , a thermal sensor , thermister , thermocouple , semicon- product package are not mated and thus separated . There are 
ductor element possessing a variable and measurable char- 20 many ways to detect separation , and all fall within the spirit 
acteristic as a function of temperature , infrared sensor , of the invention . 
bimetallic strip , or technology now known or unknown that In other embodiments , there can be at least one power 
does not deviate from the spirit of the invention . There can source located on the hang tag product package and / or the 
also be at least one audio producing element such as clip . This power source can be at least one battery , capacitor , 
including but not limited to a dynamic speaker , piezoelectric 25 and / or electromagnetic receiver . This power can be available 
speaker and / or element , capacitive speaker , all or any of when the combination of the clip and / or the hang tag product 
which can produce acoustic energy in the human audio range package is removed from the peg . If , for example , the hang and / or ultra - sonic audio range . tag product package and / or the clip is placed in a faraday 

All resistors can be at least one of printed upon at least one cage or dark place the absence of or sudden disappearance 
substrate , discrete , and / or surface mount . All capacitors can 30 of a signal generated from the clip and / or the hang tag be at least one of printed upon at least one substrate , discrete , product package can alert store security that a potential and / or surface mount . All inductors can be at least one of problem exists or that there is a product theft in progress . printed upon at least one substrate , discrete , and / or surface Several non - limiting scenarios are as follows where a clip is mount . 

All conductive traces can be at least one of metal foil , 35 mated to a hang tag product package and the clip is hanging 
metal deposition , wire , nanotubes , semiconductor material , from a peg and / or peg : 
3D printed using conductive materials , conductive ink Scenario 1 : If the clip and mated hang tag product 
printed using at least one of screen printing , offset printing , package are removed from the peg , upon sensing this event , 
lithography , ink jet , plotter , letter press , flexography , roto a removal from peg signal is generated from either the clip 
gravure , various coating methods for example , slot die , 40 and / or the hang tag product package , and this removal from 
reverse roll coat , knife coat and / or formed on a film and then peg signal can be sensed by any number of receivers 
inserted into the injection molding machine to make an in throughout the store . If the product appears at the register for 
mold electronics piece , heat transferred , cold transferred , purchase , the clip and hang tag product package are sepa 
both hot and cold foil , transferred from release liner in the rated and the removal from peg signal is disabled in an 
molding process to make an in mold decorated piece , 45 orderly manner . 
sprayed on , sputtered . These are examples of the various Scenario 2 : If the clip and mated hang tag product 
types of methods to have conductive traces embedded onto package are removed from the peg , upon sensing this event , 
or within an injection molded or blow molded plastic piece . a removal from peg signal is generated from either the clip 
These examples are not meant to limit the application and / or the hang tag product package , and this removal from 
method but to give examples of some of the various ways 50 peg signal can be sensed by any number of receivers 
conductors can be incorporated into the final product . throughout the store . If , however the clip is separated from 

In some embodiments , the peg may provide DC power of the hang tag product package the clip and / or the hang tag 
any polarity and / or an AC signal of any frequency and product package can sense this and a special distress signal 
amplitude and source impedance or any combination can be generated to indicate product tampering and to alert 
thereof . 55 store security . 

In another embodiment , separation can be detected Scenario 3 : If the clip and mated hang tag product 
between the clip and the hang tag product package as long package are removed from the peg , upon sensing this event , 
as the clip remains on the peg . For example , there could be a removal from peg signal is generated from either the clip 
a first resistance between a first upper left contact and a first and / or the hang tag product package , and this removal from 
upper right contact within the clip and both these contacts 60 peg signal can be sensed by any number of receivers 
can connect with two conductive terminals on the peg . The throughout the store . If the removal from peg signal disap 
hang tag product package can have a second resistance in pears before the product should appear at the register , this 
series with a diode ( though not limited to a diode ) , and this can alert store security that the combination of clip and 
series combination is either in parallel with the first resis- mated hang tag product package may have been placed in a 
tance if the hang tag product package is connected to the clip 65 faraday cage . 
or it is not connected if the hang tag product package is not Scenario 4 : If the clip and mated hang tag product 
connected to the clip . If the hang tag product package is package are separated from one another while the clip is still 
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on the peg , either the clip and / or the hang tag product package , a first inductive area ( which could be a flat inductor 
package can generate a distress signal to indicate product and / or coil acting as a transformer primary ) on the clip 
tampering . would be aligned over a first inductive area ( which could be 

The alert of store security can evoke any number of a flat inductor and / or coil acting as a transformer secondary ) 
actions including but not limited to an indication of which 5 on the hang tag product package , and this primary and 
product from which point of purchase display has been secondary would form a first transformer , and a second tampered with or which product at which location there may inductive area ( which could be a flat inductor and / or coil be a potential product with . Store security cameras can be acting as a transformer primary ) on the clip would be aligned reviewed , or security personal can be dispatched to the site . over a second inductive area ( which could be a flat inductor What specific action is taken is store specific . 

In another embodiment , the clip can detect the presence of and / or coil acting as a transformer secondary ) on the hang 
the hang tag product package in at least one of the following tag product package , and this primary and secondary would 

form a second transformer . The first transformer and the methods including but not limited to completion of at least 
one electrical continuity , mechanically closing a switch second transformer would therefore permit communication 
located within the clip , changing at least one parameter 15 between the clip and the hang tag product package and any 
including at least one of changing at least one capacitance , circuitry connected to both these transformers . And induc 
changing at least one inductance , changing at least one tive and capacitive coupling could be combined in any 
resistance , changing at least one complex impedance , detect number of ways to create desired circuit characteristics and 
ing change in proximity , detecting at least one change in correspondingly differentiable electrical signatures that can 
frequency , detecting at least one signal amplitude , detecting 20 further define unique packages . In the capacitive and induc 
at least one phase shift of at least one signal , detecting at tive configurations it is understood that there is an insulation 
least one modulation pattern , detecting at least one sequence layer to prevent shorting either between any first plate of any 
of at least one signal . The lip and / or hang tag product capacitor and any second plate of any capacitor and / or there 
package can further generate all the necessary signals to is insulation between any first inductor forming a trans 
detect at least one change in at least one parameter and 25 former primary and any second inductor forming a trans 
transmit change in at least one of generating at least one of former secondary . Also , in the above examples an inductor 
RF signal , Bluetooth signal , wireless signal , AM signal , FM serving as a transformer primary can also be a transformer signal , spread spectrum signal . The clip and / or hang tag secondary and a transformer secondary can also be a trans product package can receive power from at least one battery , former primary , thus permitting signal flow direction to be 
at least one capacitor , an external AC and / or DC source , the 30 either from the clip to the hang tag product package and / or peg , an RF source and / or electromagnetic field . The clip from the hang tag product package to the clip . and / or hang tag product package can store sufficient energy 
to transmit a message that can be received by least one of In another embodiment , the presence and / or absence of 
an external RF and / or microwave receiver , an optical the clip and / or hang tag product package can create itself a 
receiver in the visible , IR , or UV band , a smart phone and / or 35 coupling element that can alter the frequency of a first 
smart device , another clip and / or hang tag product package . oscillator and / or second oscillator by either employing the 

There are many methods of generating signals in any peg as a frequency tuning element in an external and / or 
number of bands within the electromagnetic spectrum internally located circuit . Further , the presence of a human 
including but not limited to RFID , Bluetooth signal , AM body part such as including but not limited to at least one 
signal generation , FM signal generation , spread spectrum 40 hand and / or the torso can alter the frequency of a first 
signal generation , IR , UV , visible , coherent and incoherent oscillator and / or second oscillator . The frequency of a first 
signal sources , and there can be numerous data encoding oscillator and / or frequency of a second oscillator can either 
methods with or without encryption , all of which would fall be measured directly or the frequency of a first oscillator 
within the spirit of the invention . and / or frequency of a second oscillator can be modulated 

In some embodiments , electrical contacts are passed from 45 with or summed with at least one of a frequency of a first 
the hang tag package to the security device or peg ( or oscillator , a frequency of a second oscillator and / or a fre 
equivalent ) , and the security device or peg ( or equivalent ) quency of a third oscillator , and the resultant produces a 
can pass signals to the peg . product frequency that can be measured and correlated with 

Besides allowing a direct connection between the hang the presence and / or absence of at least one product , clip , 
tag product package and the clip by having at least one 50 hang tag item , hang tag product package , and / or at least one 
conductive element coming into intimate contact with at body part and / or appendage . 
least one other conductive element to cause electrical con- Although preferred embodiments of the present invention 
tinuity between at least one contact , the means of commu- have been described it will be understood by those skilled in 
nication between the hang tag product package and the clip the art that the present invention should not be limited to the 
can be capacitive and / or inductive . In a capacitive coupling 55 described preferred embodiments . Rather , various changes 
embodiment when the clip is mated to the hang tag product and modifications can be made within the spirit and scope of 
package , a first capacitive conductive area on the clip would the present invention . 
be aligned over a first capacitive conductive area on the hang 
tag product package , and this would form a first capacitor , BRIEF DESCRIPTION OF DRAWINGS 
and a second capacitive conductive area on the clip would be 60 
aligned over a second capacitive conductive area on the FIG . 1 depicts a representation of a stand - alone hang tag 
hang tag product package , and this would form a second package . 
capacitor . The first capacitor and the second capacitor would FIG . 2A depicts a representation of a stand - alone hang tag 
therefore permit communication between the clip and the package shown below an auto peg security clip . 
hang tag product package and any circuitry connected to 65 FIG . 2B depicts a schematic equivalent circuit represen 
both these capacitors . Alternatively , in an inductive coupling tation of both a stand - alone hang tag package and the auto 
embodiment when the clip is mated to the hang tag product peg security clip depicted in FIG . 2A . 
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FIG . 3 depicts a representation of a stand - alone hang tag tag package 1A securely within the slot 12 in such a manner 
package mated with an auto peg security clip . as to prevent removal without the use of either a magnet 

appropriately applied or a special removal machine at the 
COMPONENTS check out counter . Located within the auto peg or equivalent 

5 10 are a pair of connectors or electrically conductive con 
Hang tag package 1 tacts ( not shown ) that can make electrical contact with right 
Left peg contact 2 contact 5 and left contact 6 . 
Right peg contact 3 FIG . 3 depicts a representation of a stand - alone peg hang 
Resistive element 4 tag package 1A mated with an auto peg or equivalent 10 
Resistive element 4A 10 within slot 12. Also shown is peg hole 11 , right auto peg 
Peg hole 9 contact 7 , and left auto peg contact 8 . 
Hang tag package 1A FIG . 2B depicts a schematic equivalent circuit represen 
Left peg contact 2A tation of both a stand - alone hang tag package 1A and the 
Right peg contact 3A auto peg or equivalent 10 security clip depicted in FIG . 2A 
Right contact 5 15 and FIG . 3. The hang tag equivalent circuit 29 is the 
Left contact 6 equivalent circuit of the hang tag package 1A and auto Peg 
Right peg contact 7 or equivalent circuit 39 is the equivalent circuit of the auto 
Left peg contact 8 Peg or equivalent 10. The hang tag equivalent circuit 29 
Peg hole 9A shows a resistive element 20 connected between lower left 
Auto peg or equivalent 10 20 bus 25 and the lower right bus 26. The lower left bus 25 is 
Peg hole 11 connected to lower left lower contact 21 and lower left upper 
Slot 12 contact 23. The lower right bus 26 is connected to lower 
Peg spoke 15 right lower contact 22 and lower right upper contact 24 . 
Resistive element 20 Auto peg or equivalent circuit 39 depicts upper left lower 
Lower left lower contact 21 25 contact 31 connected to upper left bus 35 which is connected 
Right lower contact 22 to upper left upper contact 33 , and upper right lower contact 
Lower left upper contact 23 32 is connected to upper right bus 36 which is connected to 
Lower right upper contact 24 upper right upper contact 34. The lower left lower contact 21 
Lower left bus 25 corresponds to the right peg contact 3A and the lower right 
Lower right bus 26 30 lower contact 22 corresponds to the left peg contact 2A . The 
Hang Tag equivalent circuit 29 upper left upper contact 33 corresponds to the peg contact 8 
Upper left lower contact 31 and the upper right upper contact 34 corresponds to peg 
Upper right lower contact 32 contact 7. When the peg or equivalent 10 is mated with the 
Upper left upper contact 33 hang tag package 1A , the upper left lower contact 31 
Upper right upper contact 34 35 contacts the lower left upper contact 23 and the upper right 
Upper left bus 35 lower contact 32 contacts the lower right upper contact 24 , 
Peg or equivalent circuit 39 and in this manner , the resistive element 20 is connected 

between the left auto peg contact 8 and right auto peg 
DETAILED DESCRIPTIONS OF DRAWINGS contact 7 , which in turn is connected to the peg spoke 15 . 

An auto peg may include an EAS tag , and may include the 
Apparatus , systems and methods for identifying products complete housing that enables attachment to a hang tag item 

are described herein . or hang tag product package . This can be any number of 
FIG . 1 depicts a representation of a stand - alone hang tag items based on any number of technologies , and with 

package 1. Shown is the hang tag package 1 which contains modification can be used in conjunction with the apparatus 
the peg hole 9 through which the peg spoke 15 passes . 45 described herein to permit signals to pass in at least one 
Within the peg hole 9 is a left peg contact 2 and a right peg direction between the apparatus and the auto peg and display 
contact 3 , and these contacts make intimate electrical con- peg . An auto peg or equivalent or other device or embodi 
nection with corresponding contacts located on the peg ment which can be attached to a smart package or a hang tag 
spoke 15. The contacts on the peg spoke 15 are not show for or hang tag product package designed to work in a display 
clarity , but they enable , with circuitry not shown , to measure 50 peg system may simply be called a clip . 
the resistance of the resistive element 4 , which can be a A clip may include an auto peg or EAS tag . A clip may 
printed element or discrete or surface mount resistor . also be any intermediate device or attachment system that 
FIG . 2A depicts a representation of a stand - alone hang tag can couple ( e.g. , attach ) to a hang tag product package and 

package 1A shown below an auto peg or equivalent 10 can subsequently couple ( e.g. , hang ) from a peg or other 
security clip . Shown is the hang tag package 1A which 55 method for suspending and / or hanging a hang tag product 
contains the peg hole 9A . Also shown is the left peg contact package . 
2A and a right peg contact 3A , and these contacts make An EAS tag , or Electronic Article Surveillance tag may be 
intimate electrical connection with corresponding contacts an assembly including a circuit that can be energized by an 
located on the peg spoke 15 if used as a stand - alone hang tag external field . One type contains an inductor and a capacitor 
package 1A . Also shown is the resistive element 4A which 60 in a parallel circuit , and this parallel circuit produces reso 
connects on the right side to the right peg contact 2A which nance at a resonant frequency of a particular Q ( The inductor 
is also connected to right contact 5 , and on the left side to and capacitor could also in another embodiment be a series 
left peg contact 3A which is also connected to left contact 6 . arrangement rather than a parallel one ) . When excited by an 

The auto Peg or equivalent 10 is shown with peg pole 11 , external electromagnetic and / or electrostatic field that can be 
right auto peg contact 7 , and left auto peg contact 8. Also 65 produced by at least one external coil and / or plate and / or 
depicted is slot 12 in which hang tag package 1A can fit . An antenna , this can be used to produce a signal that can be 
internal locking mechanism ( not shown ) secures the hang detected by external circuitry , and this can be used as a 

40 
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security device to determine if an item and / or hang tag disclosure of which is hereby incorporated by reference 
product package is being stolen or removed from a store herein in its entirety . The in - molding process may involve 
without having been properly removed or disabled . first printing the electrical contacts on a film and then 
A Faraday cage may be a metal cage that can shield injection molding the hook into the cavity of the film . 

electromagnetic radiation . A faraday cage can be made of 5 Alternatively , the electrical contacts may be printed on a 
iron and / or a magnetic and electrically conductive material , release paper , instead of a film , inside the injection mold . iron and / or other magnetic material screen , aluminum foil Using a release paper will cause the contacts to be molded and / or conductive foils and electrically conductive materi to the outer surface of the hook without being sealed in or als . Typically , and in the most general case , a faraday cage covered by the film . can shied both magnetic and electrical fields , and a faraday 10 Some electrical contacts may be ground contacts , while cage can prevent reception by and transmission of electro others may be coupled to the electronic devices . Each magnetic radiation or electromagnetic communication sig 
nals between the inside of the faraday cage and the outside contact may be electrically coupled via the electrical wiring 
of the faraday cage . For instance , if a cell phone , transceiver in the display ( e.g. , via a circuit board , via conductive ink 
of any frequency , radio receiver of any frequency , RFID tag , 15 traces ) . In an example having several electrical contacts may 
electromagnetically resonant system , Wi - Fi receiver and / or be coupled through the display using a ribbon cable and 
transmitter , EZ pass card , or other device relying on elec connector . As such , each terminal may provide a separate 
tromagnetic radiation in what is generally considered to be electrical signal . 
the sub light frequencies is placed within a faraday cage , any In some embodiments , the peg has at least two electrical 
signal is prevented from passing into or out of the faraday 20 terminals . One of the electrical terminals may be a ground 
cage . terminal , grounded through the electrical wiring . The other 
A hang tag product package may be a package including terminal may be connected ( e.g. , electronically coupled ) to 

a product configured to couple ( e.g. , hang ) from a display the electronic devices such that information may be trans 
peg . Passive and / or active signals can communicate between mitted both ways between the electronic devices and a 
the hang tag product package and the peg . In one embodi- 25 product or object hanging on the hook . The peg itself may 
ment the hang tag product package can have two contacts include one or more electronic devices coupled to the 
that can contact at least two corresponding contacts on the terminals and to the electrical wiring ( for example , as 
peg , and these two or more contacts on the hang tag product described below , the hook may include one or more LED 
package can have connected between them a resistor and / or lights capable of conveying information regarding the 
impedance and / or an active and / or passive circuit , and this 30 objects hanging on the hook or capable of conveying other 
can be detected and / or measured by circuitry connected to information received from the electronic devices ) . 
the peg . The hang tag product package can have any number In some examples , at least one of the terminals may be 
of circuits imbedded within and / or applied to it enable replaced by a wireless coil . For example , the object may 
detection and / or unique detection in order to differentiate receive an electrical signal wirelessly at a receiver coil and 
between one hang tag product package and another hang tag 35 then carry an electrical current from the receiver coil to a 
product package . resistive element that is coupled to the hook from which the 
A display peg may refer to a variety of supporting object hangs ( or to another coil , such as a transmitter coil , to 

structures on which packaged products can be supported . further wirelessly transmit the received signal ) . 
The display peg may be supported , for example , on a peg In some examples , the electrical terminal coupled to the 
board or other type of display . Suitable display pegs ( also 40 electronic devices may be segmented into multiple separate 
referred to as display hooks ) have been described in U.S. segments . Each segment may be capable of transmitting its 
Pat . No. 9,123,018 which is incorporated herein by reference own unique electrical signal , effectively establishing several 
in its entirety . The display peg may be made of a plastic or electrical terminals on a single peg . The terminals may be 
metal or other rigid material core . The support structure may placed on the surface of the support structure of the hook 
be covered with a flexible peg sleeve . The sleeve may be 45 such that an object ( e.g. , packaged product ) hung from the 
adhesive backed in order to permit for the sleeve to remain hook contacts the surface of the hook at the terminal . In 
affixed to the support structure . some examples , the terminal is placed along the top surface . 

The display peg may come in any of various shapes and In other examples , for instance where the object hung from 
sizes including a single rod straight peg , a double rod the hook is hung by a narrow hole that touches the hook on 
straight peg , and a U - shaped peg . Other pegs applicable to 50 all sides of the hole , the terminal may be placed along any 
the disclosure include brackets and straight rods without any surface of the peg . It is generally preferable , however , to 
hook at the end . In some embodiments , rods are all sub- place the terminal along the upper surface since the gravi 
stantially straight , parallel to the floor , and orthogonal to the tational force exerted on the object hanging from the peg 
display , other display hooks applicable to the disclosure may generally provides for the most reliable electrical connection 
be more curved ( such that any object hung on the hook slides 55 along the top surface of the peg . 
to the minimum of the curve ) and / or tilted ( such that any If the peg is a single rod straight peg , each of the terminals 
object hung from the hook slides to the back or to the front may be formed along the top surface of the peg . Each surface 
of the hook ) . may extend along the length of the peg , either along the 
As described above , the display peg may include electri- entire length or a substantial portion of the length ( e.g. , half , 

cal contacts ( also referred to as terminals ) . For example , the 60 most , 90 % , up to the curved part of the hook , etc. ) . If a 
peg can comprise positive electrical contact and negative terminal is divided into several segments , each segment may 
electrical contact . The electrical terminals may be formed , occupy a distance along the length of the rod such that at any 
printed , or otherwise fashioned ( e.g. , in - molding , etc. ) using cross - section of the length of the rod , there are exactly two 
conductive inks or conventional circuits and circuit boards . terminals , a ground terminal and an active terminal . 
A method by which conductive inks may be printed or 65 If the peg is a double rod straight hook , each rod may 
formed or in - molded on surfaces has been taught in , for include a terminal . In other words , the ground terminal may 
example , U.S. Pat . No. 8,198,979 , issued Jun . 12 , 2012 , the be formed on the left rod and the active terminal on the 
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opposing right rod , or vice versa . Alternatively , the terminals 4. The apparatus of claim 1 , wherein the apparatus com 
may be formed on the same rod of the double hook . prises a package and a clip coupled to the package . 

In some examples of the disclosure , a cross - section of a 5. The apparatus of claim 1 , wherein the clip comprises 
hook ( one rod or two ) may include more than two terminals . one or more of : the first electrical contact , the at least one 
For instance , one terminal may be connected to ground 5 second electrical contact , the at least one passive circuit ; and 
while the other terminals may each be connected to different the at least one active circuit . 
electronic devices ( e.g. , one terminal to a server , to an LED , 6. The apparatus of claim 1 , wherein the package includes 
to an alarm , to an antenna for wireless communications , a product . 
etc. ) . In such an example , each of the terminals along the 7. The apparatus of claim 1 , wherein the package is 
cross - section may provide the same electrical signal or 10 configured to be hung from a peg . 
different electrical signals to the electronic devices respec 8. The apparatus of claim 1 , wherein the clip is configured 

to be hung from a peg . tively . 9. The apparatus of claim 1 , wherein said at least one In an example where the terminal is segmented along the active circuit is a switching multiplexer configured to per length of the rod , the segments may be spaced such that one form at least one of the following functions selected from the object fits per segment . For example , if a peg is designed to 15 group consisting of : 
receive a packaged product , and the packaging of each razor switches between at least one first said at least one passive 
is about 2 inches thick ( i.e. , about 5 packaged products can circuit and at least one second said at least one passive 
fit on a rod that is 10 inches long ) , then each segment may circuit ; and 
be about 2 inches long such that each product packaging , switches between said at least one second said at least one 
when hung from the rod , touches a different segment of the 20 passive circuit and said at least one first said at least one 
active electrical terminal . In this manner , each product passive circuit . 
packaging may send a different electrical signal through the 10. The apparatus of claim 1 , wherein said at least one 
rod to the electrical devices . In these examples , each seg- active circuit is an analog multiplexer configured to connect 
ment may be connected to a different respective wire of the a first said at least one passive circuit between said at least 
second ribbon cable . 25 one first contact and said at least one second contact for a 

While the above examples applied to a rod or hook having first period of time ; and to connect a second said at least one 
a flexible sleeve , in other examples , the wiring ( e.g. , con- passive circuit between said at least one first contact and said 
ductive ink traces ) may be printed / formed / in - molded at least one second contact for a second period of time ; and 
directly to the rod / hook itself without any need for adhesive to connect a third said at least one passive circuit between backing . 30 said at least one first contact and said at least one second 

In some embodiments , systems described herein may a contact for a third period of time ; and to connect a fourth 
system that enables at least one signal to be passed down the said at least one passive circuit between said at least one first 
length of a mechanical support peg , and this signal is contact and said at least one second contact for a fourth 
produced by at least one passive element and / or at least one period of time . 
active element contained on a hang tag product package . A 35 11. A system comprising : 
scenario might be a peg with a number of contacts along the a display peg ; and 
length of the peg , and a hang tag product package possessing the package identifying apparatus of claim 1 and config 
two or more contacts could make contact at one of many ured to be coupled to the display peg , 
potential positions , and the hang tag product package would wherein the system is configured to detect an electrical 
possess a resistance and / or impedance between two or more 40 signature associated with the apparatus . 
contacts , and the resistance and / or impedance of the hang 12. A system comprising : 
tag product package could thus be read and measured by the a display peg , wherein the display peg includes a first 
peg and / or circuitry connected to the peg . electrical contact and a second electrical contact ; 
What is claimed is : a clip configured to be coupled to the display peg , wherein 
1. A package identifying apparatus comprising : the clip includes a third electrical contact and a fourth 
at least one first electrical contact ; electrical contact ; 
at least one second electrical contact ; a package configured to be coupled to the clip , wherein a 
at least one passive circuit ; product is in the package ; and 
at least one active circuit ; wherein the system is configured to detect an electrical 
at least one third contact in electrical contact with said at signature associated with the package to identify the 

least one first contact ; and product . 
at least one fourth contact in electrical contact with said 13. The system of claim 12 , wherein the clip is configured 

at least one second electrical contact to hang from the display peg . 
wherein the system is configured to include : 14. The system of claim 12 , wherein the package is 
at least one electrical connection between said at least one 55 configured to hang from the clip . 

first electrical contact and said at least one passive 15. The system of claim 12 , wherein the third electrical 
circuit and / or said at least one active circuit ; and contact is configured to be coupled to the first electrical 

at least one electrical connection between said at least one contact and the fourth electrical contact is configured to be 
second contact and said at least one passive circuit coupled to the second electrical contact . 
and / or said at least one active circuit . 16. The system of claim 12 , wherein the clip includes 

2. The apparatus of claim 1 , wherein the apparatus com electrical connections designed to permit electrical signals to 
prises a package . pass between the package and the display peg . 

3. The apparatus of claim 1 , wherein the package com 17. The system of claim 12 , wherein the system includes 
prises the at least one first electrical contact , the at least one external circuitry configured to detect an electrical signature 
second electrical contact , the at least one passive circuit ; and 65 associated with the package to identify the product . 
the at least one active circuit . 
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